INTRODUCTION
============

Ulcerative colitis (UC) is a chronic inflammatory bowel disease (IBD), characterized by inflammation in the mucosa or submucosa of the colon, with accompanying diarrhea, hematochezia, and abdominal pain as the main symptoms. The occurrence of extra-intestinal symptoms in IBD is common, and the musculoskeletal system is often involved in 9--53% of patients with IBD \[[@B1]\]. However, arthritis accounts for almost all musculoskeletal symptoms as extra-intestinal symptoms and there have been few reports on the diagnosis of myositis in IBD patients \[[@B2]\]. Also, there have been no reports on the symptom onset of myositis before hematochezia or diarrhea. We report a case of UC initially presented with myositis, preceding gastrointestinal symptoms.

CASE REPORT
===========

A previously healthy 14-year-old female started to take oral non-steroidal anti-inflammatory drugs for left mandible area pain with swelling. Six days later, oral antibiotics were prescribed for persistent pain. At that time, vomiting and diarrhea occurred. Four days later, she visited the emergency department for newly developed left shoulder pain. There had been no fever since the initial symptom onset. At the time of the emergency department visit, her shoulder pain was 6--7 on the numeric rating scale and previously complained of pain on the left mandible area had improved, with mild swelling and redness remained. A physical examination showed a range of motion limitation of the left shoulder with swelling and tenderness. There were no abnormalities with motor, sensory, and perfusion in the distal area from the elbow. Up to that point, intermittent abdominal pain, vomiting, and diarrhea (three--four times/day) persisted, but these symptoms were considered as one of the side effects of antibiotics use.

Blood test results showed that the hemoglobin level was 14.1 g/dL; white blood cell count was 10,770/μL with 80% neutrophils, 13% band neutrophils, and 6% lymphocytes; platelet count was 137,000/μL; erythrocyte sedimentation rate was 26 mm/hr; and C-reactive protein level was 7.92 mg/dL (reference range, 0--0.5 mg/dL). Creatinine kinase (CK) level was 111 IU/L.

Left shoulder magnetic resonance imaging (MRI) revealed myositis in the deltoid muscle, teres minor muscle, and inflammatory changes in the adjacent subcutaneous areas ([Fig. 1](#F1){ref-type="fig"}). No abnormalities were shown in the left shoulder joint. Intravenous antibiotic treatment was started because the possibility of myositis, cellulitis, and bacterial infection could not be eliminated. On the second day of hospitalization, newly developed hematochezia occurred and persisted. Oral metronidazole was added in consideration of pseudomembranous colitis after antibiotic use; but on hospital day four, the stool exam revealed that *Clostridium difficile* toxin was negative. However, hematochezia with abdominal pain persisted, so we discontinued intravenous antibiotic (cefazolin, clindamycin) treatment and maintained oral metronidazole treatment for infectious colitis, such as pseudomembranous colitis.

![Left shoulder magnetic resonance imaging shows increased signal intensity with swelling in the anterior deltoid, teres minor muscle, and subcutaneous fat layer without remarkable findings in the joint space on fat saturated proton density axial image.](pghn-23-297-g001){#F1}

On hospital day five, abdominal computed tomography (CT) was performed because of persistent hematochezia, but no bleeding point was found.

On hospital day six, the left shoulder pain was somewhat improved, but the left mandible area pain developed again and worsened. Cervical CT revealed myositis on the left masseter and pterygoid muscle.

On hospital day eight, an additional blood test was performed for autoantibodies and were all negative except for the perinuclear anti-neutrophil cytoplasmic antibody. The CK level, which was in the normal range upon admission, increased to 1,720 IU/L.

On hospital day 11, esophagogastroduodenoscopy and colonoscopy were performed for persistent hematochezia. Muscle biopsy on the left masseter muscle was performed to assess the left mandible area pain. Colonoscopy showed complete loss of the vascular pattern, some free liquid blood in the lumen, and larger (\>5 mm) defects in the mucosa, compatible with UC. Muscle biopsy on the left master muscle showed significant size variation, degeneration, atrophy, and necrosis of the muscle fibers. Interstitial edema was observed, but no inflammatory cell infiltration was shown ([Fig. 2](#F2){ref-type="fig"}). Although there was no histologically significant inflammation, evidence such as edema and degeneration and necrosis of muscle fibers suggested myositis. All things considered, we diagnosed the condition as UC with polymyositis (left masseter, deltoid, teres minor muscle), and initiated steroid treatment with mesalazine and azathioprine (AZA).

![Microscopic findings of masseter muscle biopsy. (A) Significant size variation, degeneration, and atrophy of muscle fibers are identified. Marker interstitial edema is found; however, inflammatory cell infiltration or fibrosis are not remarkable. There is no evidence of vasculitis (H&E, ×10). (B) Multifocal ischemic necrosis of the muscle fibers with nuclear dusts are shown (H&E, ×100).](pghn-23-297-g002){#F2}

Without responding to treatment, hematochezia persisted, fever developed, and the C-reactive protein level increased to 22.08 mg/dL. Pyoderma gangrenosum, another extra-intestinal symptom of UC, was observed in the right shoulder and left buttock area.

On hospital day 13, cyclosporine and three-day intravenous immunoglobulin (400 mg/kg) were added in consideration of steroid-resistant UC and pyoderma gangrenosum, another extra-intestinal symptom of UC. After that, hematochezia as well as the extra-intestinal symptoms dramatically improved.

On hospital day 19, the CK level decreased to within the normal range, and on hospital day 30, the C-reactive protein level decreased to 0.97 mg/dL.

On hospital day 64, gastrointestinal, muscle and skin symptoms improved, and the patient was discharged only with UC medication (mesalazine, AZA), while cyclosporine was tapered off.

The Pediatric Ulcerative Colitis Activity Index \[[@B3]\] decreased to 5, from 45, the maximum point on hospital day 12. After discharge, regular outpatient department follow-ups were performed, and no aggravation of gastrointestinal and myositis symptoms was observed. Occasional nausea and vomiting occurred, but there was no evidence of disease aggravation, and it improved with temporal supportive care.

After 14 months since the initial diagnosis of UC, the patient was admitted because of aggravated nausea and vomiting. Considering it as the symptoms of UC progression, we started additional steroid treatment, and symptoms improved. But three days later, the patient complained of severe pain in the left shoulder area, with tapering of the steroid dose. Left shoulder MRI was performed again, and it revealed myositis which was considered as a relapse of an extra-intestinal symptom with UC aggravation, so we restarted cyclosporine.

Symptoms improved after two weeks of treatment, and the patient was discharged planning to discontinue cyclosporin and steroid, with follow-up in the outpatient department.

DISCUSSION
==========

In this case, the patient initially complained of muscle pain followed by gastrointestinal symptoms, such as diarrhea and hematochezia, which occurred later. UC with myositis, as an uncommon extra-intestinal symptom, was finally diagnosed. Her muscle symptoms as well as hematochezia improved with treatment for UC. This case is distinguished from other reports in that the extra-intestinal symptoms developed earlier than the intestinal symptoms of UC.

Extra-intestinal symptoms are often associated with IBD \[[@B4]\]. However, few cases of myositis as an extra-intestinal symptom have been reported. There were only 11 cases found in the literature \[[@B2][@B4][@B5][@B6][@B7][@B8][@B9][@B10][@B11][@B12][@B13]\]. Compared to the other 11 cases, this patient demonstrated several distinctive features in characteristics of myositis ([Table 1](#T1){ref-type="table"}).

###### Summary of case reports of myositis in patients with UC

![](pghn-23-297-i001)

  Author                                    Sex/Age   Myositis                Sx of myositis          Myositis Sx onset (from Dx of UC)   Dx modality                      Involved muscles                                                  Treatment                        UC status
  ----------------------------------------- --------- ----------------------- ----------------------- ----------------------------------- -------------------------------- ----------------------------------------------------------------- -------------------------------- -----------------------
  Hernández et al. (1986) \[[@B8]\]         M/11 yr   PM                      Pain, weakness          Simultaneous                        Biopsy, EMG                      Proximal lower/upper extremities, neck flexors                    Steroid                          Active
  Bhigjee et al. (1987) \[[@B7]\]           M/44 yr   Interstitial myositis   Weakness                After 12 years                      Biopsy (Lt. quadriceps), EMG     Quadriceps                                                        Steroid, AZA                     Quiescent (colectomy)
  Evrard et al. (1987) \[[@B9]\]            M/33 yr   PM                      Pain, swelling, fever   After 4 years                       Biopsy (quadriceps)              Lower extremities                                                 SSZ, steroid                     Active
  Kaneoka et al. (1990) \[[@B10]\]          F/57 yr   PM                      Weakness                After 11 years                      Biopsy (Lt. quadriceps), EMG     Proximal lower extremities, Rt. deltoid                           Steroid                          Quiescent
  Chugh et al. (1993) \[[@B11]\]            F/78 yr   PM                      Weakness                After 15 years                      Biopsy (Lt. quadriceps)          Proximal lower/upper extremities                                  Steroid, 5-aminosalicylic acid   Active
  Voigt et al. (1999) \[[@B6]\]             F/33 yr   PM                      Pain, weakness, fever   After 4 years                       EMG, MRI (Biopsy refused)        Deltoid, quadriceps, calf                                         Steroid                          Quiescent
  Jain and Gottlob (2001) \[[@B13]\]        F/43 yr   PM                      Diplopia, ocular pain   After 12 years                      CT                               Rt. lateral rectus muscle                                         Steroid                          Quiescent
  Qureshi et al. (2002) \[[@B5]\]           M/36 yr   Neutrophilic myositis   Rash, pain, swelling    After 5 years                       Biopsy (Rt. deltoid), MRI        Rt. deltoid, Lt. iliopsoas, Thigh, calf                           Steroid                          Quiescent
  Paoluzi et al. (2006) \[[@B4]\]           F/51 yr   PM                      Pain, weakness, fever   After 9 years                       EMG (Biopsy refused)             Lower/upper extremities                                           Steroid                          Mildly active
  González García et al. (2016) \[[@B2]\]   M/58 yr   PM                      Swelling, weakness      After 12 years                      Biopsy (Quadriceps)              Quadriceps                                                        Steroid, MTX                     No information
  Park et al. (2016) \[[@B12]\]             F/45 yr   DM                      Rash, weakness          After 2 years                       MRI, Biopsy (Lt. deltoid), EMG   Deltoid, quadriceps                                               Steroid, AZA                     Quiescent
  Present case                              F/14 yr   PM                      Pain, swelling          Before 13 days                      MRI, Biopsy (Lt. masseter)       Lt. masseter, deltoid muscle, teres minor, infraspinatus muscle   Steroid, CsA, IVIG               Active

UC: ulcerative colitis, Sx: symptom, Dx: diagnosis, M: male, F: female, PM: polymyositis, DM: dermatomyositis, EMG: electromyography, Lt: left, MRI: magnetic resonance imaging, CT: computed tomography, Rt: right, AZA: azathioprine, SSZ: sulfasalazine, MTX: methotrexate, CsA: cyclosporin A.

First, in this case, the diagnosis point of myositis was different from others. According to the current literature, almost all myositis in UC patients developed during UC treatment or after remission. It took an average of 7.9 years for myositis onset after initial UC diagnosis (minimum 0 yr; maximum, 15 years). But in this case, sudden muscle pain with swelling, which was suspected myositis, developed 13 days earlier from the onset of hematochezia. Six days after the onset of muscle symptoms, vomiting and diarrhea developed, but it coincided with antibiotic administration. Considering that the patient was a previously healthy female, it was reasonable that her gastrointestinal symptoms may have been associated with symptoms of antibiotic use. In this case, myositis, an extra-intestinal symptom, preceded the gastrointestinal symptoms of UC and is a distinguishing point from other cases.

Second, myositis in UC involved the large skeletal and deltoid muscles which have often been involved in previous cases. The patient in this case initially complained of muscle pain in the left masseter muscle and then the right deltoid muscle. In reference to the previous 11 reports of myositis in UC, all cases except one involved skeletal muscle. The other one case involved the ocular muscle, and the patient complained of diplopia \[[@B13]\]. This is a unique case in point because the masseter muscle, which has not been reported before, was involved in myositis as an extra-intestinal manifestation of UC.

Third, comparing all 12 myositis cases in UC, including this case, only two cases were pediatric patients. As mentioned previously, myositis in UC is rare. Among them, myositis in pediatric UC patients is even rarer. More interestingly, two pediatric cases including this case are distinguished from the other 10 adult cases in the onset point of myositis. In adult UC cases (10 cases), myositis developed in a minimum of two years to maximum of fifteen years (average, 8.7 years) after initial UC diagnosis. However, in this case myositis preceded gastrointestinal symptoms, and in the other pediatric case, although not described in detail regarding the onset time, myositis and gastrointestinal symptoms developed at a similar time \[[@B8]\]. Through the analysis of similar cases, we observed that myositis in pediatric UC is rarer and occurred almost simultaneously, or even preceded gastrointestinal symptoms.

In cases when the symptoms such as muscle pain or weakness develop in patients who have already been diagnosed with UC, it may have been considered an extra-intestinal symptom. However, as in this case, if the muscle symptoms developed alone as an extra-intestinal symptom of UC, it may be difficult or take a lengthy time for precise diagnosis. Thus, it would be prudent to consider the possibility of myositis associated with IBD, especially UC, if a patient with muscle symptoms complains of newly developed gastrointestinal symptoms.
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